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GRAPHIC METHOD OF RECORDING PULSE 

V. V. Sychev 

ABSTRACT 

A b r i e f  d e s c r i p t i o n  i s  given of an i n e r t i a l e s s  method 
of record ing  pu l se  which t h e  au thor  has  app l i ed  f o r  t h e  
p a s t  two y e a r s  and which u t i l i z e s  t h e  I. T. Akulinevich 
e l e c t r o n i c  cardioscope and a p i e z o e l e c t r i c  sensor  as t h e  
r ecep to r .  

I n  s p i t e  of t h e  unquest ionable  importance and va lue  of sphygmography /83* 
i n d i c a t o r s  t o  d i a g n o s t i c s ,  it i s  not  ye t  widely used i n  t h e  c l i n i c .  
son f o r  t h i s  i s  t h a t  t h e  "code" contained on t h e  sphygmogram i s  s t i l l  i n s u f f i -  
c i e n t l y  clear and i t s  many i n t e r p r e t a t i o n s  are s t i l l  c o n t r o v e r s i a l ;  i n  a d d i t i o n  
t o  t h i s  t h e  e x i s t i n g  devices  f o r  the  graphica l  record ing  of t h e  p u l s e  are i m -  
p e r f e c t  ( i n  p a r t i c u l a r ,  they possess  i n e r t i a )  and do not  s a t i s f y  t h e  r equ i r e -  
ments imposed on them. This serves as a b a s i s  f o r  r e sea rch  and development of 
new methods of sphygmography, inc luding  methods u t i l i z i n g  i n e r t i a l e s s  record-  
i n g  systems such a s  the e l ec t roca rd iog raph  o r  t he  e l e c t r o n  osc i l l o scope .  

The rea- 

I n  the last  two y e a r s  w e  app l i ed  an i n e r t i a l e s s  method of record ing  pulse  
u s i n g  t h e  I. T. Akulinevich vectorcardi%cope wi th  a p i e z o e l e c t r i c  sensor  as 
t h e  r e c e p t o r .  
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Figure  1. Schematic of t h e  p i e z o e l e c t r i c  sensor .  
a ,  m e t a l l i c  capsule ;  b y  p i e z o e l e c t r i c  c r y s t a l ;  cy  
metal l ic  membrane; d ,  rubber  membrane 

*Numbers g iven  i n  margin i n d i c a t e  pagina t ion  i n  o r i g i n a l  f o r e i g n  tex t .  
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The sensor  of our  des ign  c o n s i s t s  of a m e t a l l i c  capsule  wi th  a p iezoe lec-  
t r i c  p l a t e  ( c r y s t a l )  a t t ached  t o  i t s  base w i t h  c o n t a c t s  extending ou t .  
p l a t e  i s  r i g i d l y  connected t o  a t h i n  m e t a l l i c  membrane s i t u a t e d  i n s i d e  t h e  
capsule .  The e x t e r n a l  p a r t  of t h e  capsule  i s  covered wi th  a rubber  membrane 
and i t s  c a v i t y  i s  connected t o  a manometer by means of a rubber  tube  and t o  a 
rubber  bulb,  
( f i g .  1 ).  

The 

which makes i t  poss ib l e  t o  change t h e  p re s su re  i n  t h e  capsule  

An at tachment  i n s t a l l e d  between the sensor  and t h e  vectorcardi'scope con- 
s i s t s  of a p l a s t i c  box wi th  two rows of socke t s  f o r  s ing le -po le  plugs.  One row 

vec torcard ioscope .  The i n s i d e  of t h e  box con ta ins  a composition poten t iometer  
ou tput  

l i s  designed f o r  leads  from t h e  sensor  while t h e  o t h e r  i s  f o r  t h e  l eads  from t h e  

R - 470 hz and condensers C1-0.05 yF and C2-0.02 pF a t  t h e  inpu t  and 

of t h e  e l e c t r i c  c u r r e n t  ( f i g .  2). 

The poten t iometer  i s  designed t o  con t ro l  t h e  ampli tude of e l e c t r i c  pu l se s  
generated by t h e  sensor .  The condensers "smooth out"  t h e  high-frequency o s c i l -  
l a t i o n s  produced by i n t e r f e r e n c e .  
t o g e t h e r  i n  a s i n g l e  device .  

A l l  t h e  p a r t s  mentioned above a r e  mounted 

The pu l se  i s  recorded i n  the  fol lowing manner. The sensor  i s  placed over  
t h e  r eg ion  of t h e  pu l se  and secured wi th  a c l o t h  tape .  The rubber  bulb i s  used 
t o  pump a i r  i n t o  t h e  capsule  us ing  t h e  manometer t o  c o n t r o l  t h e  p re s su re  and t o  
s e t  i t  a t  30 rmn Hg. A t  t h i s  t i m e  t h e  rubber membrane i s  f i rmly  pressed t o  t h e  
r e g i o n , o f  the pulse .  The l eads  from the p i e z o e l e c t r i c  sensor  and t h e  l e a d s  
from t h e  vec torcard ioscope  a r e  both connected t o  t h e  at tachment .  Af t e r  t h i s ,  
t h e  vec to rca rd iog raph  i s  turned on. 

The pu l se  o s c i l l a t i o n s  of t h e  e l a s t i c  membrane are t r ansmi t t ed  through t h e  
t h i n  l a y e r  of a i r  i n s i d e  t h e  capsule  t o  t h e  m e t a l l i c  membrane and t o  the piezo-  
e l ec t r i c  c r y s t a l  producing e l e c t r i c a l  impulses i n  t h e  l a t t e r .  These impulses ,  
f ed  t o  t h e  vec torcard ioscope ,  cause the cathode tube  ray  t o  t r a c e  out  w i t h  
p e r s i s t e n c e  t h e  p u l s e  curves ,  which can be observed f o r  a prolonged per iod  of 
t i m e  and photographed. 

The device  makes i t  poss ib l e  t o  record t h e  pu l se  from v a r i o u s  reg ions  of 
t h e  body ( f i g s . 3 ,  4 ,  5) and t o  compare t h e  sphygmogram and e lec t rocard iogram 
on one curve which i n  t u r n  makes it poss ib l e  t o  determine t h e  speed of pulse-  
wave propagat ion  a long  t h e  v e s s e l s  ( f i g .  6 ). 

Figure  2.  Schematic of t h e  attachment 
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I Thus t h e  method descr ibed  by us accomplishes t h e  g r a p h i c a l  record ing  of  
t h e  pulse  from t h e  r a d i a l ,  temporal,  femoral and o t h e r  a r t e r i e s  and main ta ins  
cons tan t  cond i t ions  necessary f o r  ob ta in ing  comparative d a t a  on t h e  ampli tude 
and shape of t h e  pulse  wave and t h e  propagat ion speed from t h e  h e a r t  t o  t h e  
per iphery .  It opens wider  p o s s i b i l i t i e s  i n  t h e  s tudy of sphygmography and i t s  
u t i l i z a t i o n  f o r  purposes of d i agnos t i c s .  

F igure  3. Sphygmogram of t h e  r i g h t  r a d i a l  a r t e r y  

F igu re  4 .  Sphygmogram of t h e  r i g h t  temporal a r t e r y  
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Figure  5 .  Sphygmogram of t h e  rear a r t e r y  of t he  r i g h t  f o o t  
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Figure  6. Sphygmogram of t h e  r i g h t  r a d i a l  a r t e r y  i n  conjunct ion  
w i t h  t h e  EKG according t o  t h e  I1 removal. 
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